H

T -
| FLYING MACHINES.
% | AECRED WINGS THE SECRET OF
LI; AERIAL FLIGHT.
: A German Inventor Sosred for Near-
s Iy Three Humdred Yards
T Wilk the Apparatus He
. Has Cozsteacted,
31 -
.l[,‘ . HE experience ofthe
k g ﬂﬂ}ﬂl‘y -nl_l more
M since the invention
. ! lt:f l‘[.::nlgu‘lﬁer has
i AOZNR ML, fava 4
i m Berlin letter to the
'r. c=xal New York Herald,
- ibat the balloon is
» | ol practicalservicronly shenconfiped,
f. | Tke whima of the ®ibds are loo ca.
s | pricicus lo affurd a trostworthy basis
V 1ol procedure, and n:»lwithsﬁndjng
@ 1| the expedicnts which the progress of
d eence has made it possible to ;pP]:.-.
3 | all ettempts to control s free balloon,
¥ | or 10 guide it in any¥ given direction,
¢ | bave thus far been unavmling, sod we
% | ¢e¢m 1o be mo rearer a satislactory
% | solution of the problem than were our
% | predecessors of = hundred years ago,
® j The altention of inve-ligutors bas been
0, | diverted, thercfore, tu fying machines,
B | like Professor Wilker's, and ajr ships,
0 4 like Mr. Maxim'a
he Here Otto Lilienila), of Rerlin,
6t who bazsome eelebrity as *“Ihe Flying
8 | Man,” hax ronduelcd a loug series of
W | experiments, which have st length
) | been rewerded with an cpeonrpiug
18 | measare of suecese. Herr Lilienthal
'h | was born forty-eix ¥ears =go in Ank-
rs lam, near the Baldiecosstof Pumerania,
17 1 aboat eixty miles to the noribwest
I lof Stettin. A zesidence ry uear
td : yhe scaaforded him inesrly life wany
e | opportanities of prosecuting lis fu-
£ vorite similies and obscrvations. In
*later years he miyratel with his
i youncer brotiher, Guskay, hic eothnosi-
i astic eoadintor in sl his resentebes, 1o
rn ; Berlin, where be cslablizhed anld is
hy | now condncting & lerge jrenufactlory
ha | of emall efeans engines, whuse me-
at . chanical appliadees fugaizh him with
w; - every Iacihty for the construction of
r3 | bis {lying spparatns. He resides,
el | however, in the snburbk Laclhiterfclde,
(], and hin late eipetiments bave been
ot | conducted chivfiv in 1he ceinhboring
es  |ocalities of Slegliiz arii the Neivuwer
r's ' Bergen. He is an accomplished matb-
] ¢maticiau aod a close olworver of ox-
ay ture
i, ! Aftcr meny exvorimenl: with flat
nz . wWings, or plang esurfaces, Herr Lilien-
js- » thal became eonvinedd that it was the
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S0- .i THE MACTISE 1K FRAMTICAL VSE.
Hll::'l " gentle parabolic curse of the wing
20 xhich enabled s bied to sustain itself
eub . withoat apparcaot cforl in tkeair, snd
ald i even Lo soar, without & morion of ike
ns. !vings, against the wind, hike {he alba-
€3 " rosy, or sea gull or s#ori; snd this
ple . may be regarded 23 the most imperi-
al-d i aot ontcome of Herr Lilienibals in-
€T ¢ yestigations. _
aNow Ihat w¢ possss diagrams,”
paid Merr Lilienthal te me, “*whivh
ira | plainly illusirates ail these phenomena,
ifie | It eecms q.uite casr o explain the
jeit | fight of birds, for every crow Abat
on, | Rics over onr henl offtrza praciical
ont | solulion of the riddle Rucent re-
od. | tcarcies into the laws of atmcsphetie
podd ; Tesistance l1ead elearly to the Jadnetion
v | that cursed or arched sarfaces are to
A | Le preferral to Hat ones, Fut the
criginal dircovery wes 1y no means as
on- | simple and relf-cvideni as it pow ap-
 of | pears. There are ctill prominent in-
' westigators who »ill Kol Fee tlhnt ibe
s 8 | srched or vaslted tmg_lnclul.fs the
'mret of the art of ﬂ'ﬁi_“—, As we
hat | came npon the track of this tdes, my !
brother mad I, who were then yonng:
jon | sml wholly without meaus ased tu
epare from onur I-Teakfasl, peooy by
ere. | peuny, the mepsy to presccute onr
B lrations® he etruggie
ona | investigations; and often 1he
for life ﬂ"mr;“eﬂ os to interrupt
em indefinitelX- .
s ‘h'ﬁjil'flnlg we were develing €vely
momeht of onf kpare time to the eola-
tion of $he problem, almost every "I‘:e
in Qermany regarded the e ¢ ©
=s of | wop)d wastc hin egergies 1M auch ne-
roduetive lalxr as & focl  Yoarsago
F T fessor of
Ibe moet distingmithed pro Austrial
sl | malbermatics in the Berlin Inl a "IH
292 | academy fenl me word that of conr
X it could do po barm 1o am3se myecll
with sach pastimes, but warned me
earpestly against patliog 2sF mMODLY
- 4 them.
l ilﬂ‘?A ol commesion nf’l f;pf’f:l
-n:m 1 organized by the H?:' }:;:l lptiun-
20t 1 Jaid $1 down e & tandamental POEC
el { ple, once for al). that 13 was

ble fors mat L fiy. Grrman FCCier

H : 1 acrchaabics
ties fot the plomeliod @ .
did not raiet and Mhnse snincqueeily

1 slmnt eatirely
formed were devnl LI SLR Y heve

eefe of batloming :

1ike balleexn. std the
y3-n shich i #0 at-
-¢ rather that o

|
'
t
- to the intere
' alwaye pegania
excinaive aytood”
tracted, asa hoparee

':'il::dhe convietion that concare or.
" Wings Were #xential to saccess,
Herr Lilienthn! was led not ooly by
the examination of 3 great varieiy of
natiral winge, and by theorelical de-
daetion, bat by actnal erperiment,

means adopted for ith's purpose
were ngenions and simple.  He fitted
Op ab apparstos in the form of the
“fixians” found ¢n Ihe dining tables
of ¢lubs and restaurants, with two
long sxms revelving horizontaily, to
tke ends of which surfaves of diff~rent
Kinds and degrees of curvalore could
ba sfized in wo¥ requived position
The motive power was furcished br a
weight and could be £xacily messared
There was also an adjusiment which
cusbled the observer to measure the
lifting force of vsrions sarfaces morv.
ing at Jifferent mugles of icelination
throwgh s1ill sir.

position of the eentrs of gravity as to
restore the equilibyinm,

“There are limits nlso to the breadth
of the wings, ¢r their eatension back.
ward, The operator must be able in
# moment to trapsfer the ceulre of
gravity so far to the rear w tr over-
come the arclion of the air, which
mig bt otherwise tend 1o throw him for-
ward and precipitate bim to the earth
It is not easy 1D realize in practice st
fimt, but after & short experience the
movement batomzs almost involunms
tlr.v."

“Buat ic there not grest denger” 1
askad, “'of meerions (at) in ovh cases™

“Nu," replied Herr Lilienibal
“When there is no wind the apperatus
acts simply a3 a parachute. 1 have
more ithan once fvund wrself in this
position, when 1 have wotilized the
¢peed obtaieed i gradual descent in

i

By this means Herr Lilienthal was

rieing 10 a greater height, to soar over

TYHE WiNJ3 SFREADN TOR FLYTWA,
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,enabled 1o reach conclosions which
rwere of great value 10 him in the eon-
jstrection of bhis fyinz machine, and
' $he wost Importam of them was that
i the most effective forn of wing was
| thst whose convenity. a3 ryeasured by
the ver:ed Lreadth of the wre. should
e cne-iwellih of the braadth of the
wing, ur, of the leusth of the chord
ebnnecting the opposite edges

The Aying machine devisedan:d now

ratlier for eiling than for fiying in
{le preper sense of the ferm, or, as
he xaxs, ‘‘for being carried steadily
s} withoui dauger, noder the least
possible angle o1 descent, against a
recmlerate wind, fréman elevated point
o the piaio Lelow,
entirely  of closely woven mmslin,
washed with collodion to render itam-
pervious io air, aod sireiched upon
ribbed frame of (plit willow, which
has been found to be the Hightest and
stropgest material for this parpose.

Its main tiements are the arched
wingy, a vertical rudder, shaped like
s conveudions] palm leal, which acis
25 a vane in kecping ibe head alwars
ipward 1be wind, and & dat borizontal
rmidder 1o prevent sndden changes in
the eqnilibrium.  The operator co ad.
justs the apparatus to bis person that
when in 1be sir be will be seatedapon
a narrow sapport near the front, and,
with tke wings folded Lehind him.
makes a short ron from some elevated
point, always against the wind, and,
when he Bas atiainal coflicient veloe-
ity, lannekes himself into the air by
¢pring or jump, st the same time
spreading the wings, which sre at
vnee ¢ifexded 1o their full breadib by
atmospheric action, wherenpon he
cails majestically along like a giganlic
seagull. In this way Herr Lilicathal
bas sccomplished dights of neariy
three hundred yards from thestarting
peint. X

'No one,” said Herr Lilieathal to
me, “van realize how substantisl the
air is aotil he feels its sapporlicg
power heneath him. It fuspires con-
fidence at once. If the wings were
fat the speed might be greater, but

* i the sn:taining power would be re-

daced, 2ol the descent wonld {here-
*fore be wore rapid.  With arched
fwinms it is possible to sall against »
i moderate Lreeze at an angle of not
n:ore 1hab six degrees 1o the horizon,

+'The principle is teeagmizad i the
T
| the parachute,  Tey to ron with an
open tpleells held above the head

sec what = Jifting power it cxerie
| Soaring. io the senze of rising azeinst
the wind as the hirds do, is possible
paly with the d~-me shaped wiage
The aeroplans, or flat wiog, when in-
elit.ed et a certain angle (o the breeze,
may rite whils its mowenium contik-
nes, hul thie once overcome itz power
iz pone, au+] noting eaD restm_'e it.
1L oy long intercourse with the
air and the winds, ic 1) their varying
pbases, T have learned that there 1san
estracordinary category of difficaltics
to be ovcrcowe, In my trialsol wings
moved Ly the feet, in my altempts to
copstruct steam Bying mschines and
in my ciperimests with mechanicsl
birds of cvers description 1 kavo dis-
corered bow dilEcull it is to maintain
& cteady position in the air, indepen-
deni of the caprices of the winda, 1,
(herefore, gave up fot the time all of-
forts toward propnltion, sud spplied
myse)f to the discovery of the aim-
yplest form of wing that wonld epable
me in =il etendily through the air on
» gentle incline, and by practice to
pasler 1he wand, that hereditary foe
of all acropanin )
vf mibete firmly to my convichen

that the wings raust be rlightly con-
‘eave. Thisiv the fonlamental evn-
Adition of saccesa.  The wings which §
{&® nic are in the main wcgments of &
spherical parfsce. Thes are &0 cob:
!;t(n{vtﬂl thai the¥ can h"‘.. folded to-
P eether ke the winre el a il amel 14-
5-1m':-_- vire lttle rtorage roum wkea
!n{"l Th TS

! greater thao thal of the stariing poial,

givd Ly HMerr Lilienthal is Cesiguel |

It i3 mande almost ¢

t tle qoalities nreecssary to the perlec-
tion of the ari of dighd.

' further, aud in the end, perliaps, to
“realize the bean ideal of all modes of
' motion and to put it lo procticsl ac-

| tion of the problems of aciual Right.

| the diseovery of a suitable motor, ilerx
) Lilieotkal eomceived the ingeniona
| idea of cmpleyiong. as a mutive lorve,
i the vapor or lignid carbonic acil,
s which,

| that reyuired no fire, no lwiler. nor

! for two bours, amd was atiached 1o the

nmbrells farm uziversally adopted for !

acd ilightly inclioed backwaed, and!

some obstacle Like a tree or a erowd of
peeple.  Under favorablo circuinstan-
ces it is easy ta monot toa beight even

but the forward motion is thereby par.
tiafly or wholly peulrabized, and 1f
ma¥ happen that  uvne comes Ao
a completo siamd=till i milsfr,
Ta such esses 1t 12 only mecessary |
to throw the cenlre o gravity so far
back that ihe air shall act more pow-
erfully on the forward sorface, aulthe
gradnal gliding descent is pesmined,
%o, in landicg, I bend leckwarl ex-
aotly a3 4 crow JJoes whea alightieg in
m Held and resch the gronod withont
the slightest shock.  The worst tha; is
likely to bappen iu moy case is the
Lreaking of the apparatus; there is bit-
tle danger to life or limb.

I aw far from sappusiag that my
winge, althoogh they adurd the mesge.

Ex %
of mailing, and ¢ven of soaringe in tha
wir, possesses all the delicate aod sab-

Bul my re-
searches show that i i3 well worih
while io prozecute the iovestizations

count.”

Haviog demonsirated the practiea-
bility of eailiny apd searioy, Herr
Lilienthal bas souzht in his recent ex-
periments to reach a ypracticel eolo-

The first Jdifficalty to be overtome was

nnder ordioary aimospheric
pressure, boils af a temperature far
below that at which merenry freezes.
The engine dervised by Herr Lilieu-

stcam chest—aonly a ditminubive «ylio-
der with the requisite valte arrange-
meots, which may be readily worked
by hand, and a small reservorr of ibe
liquid acid lying close beside it.

The engine first consiructed was ol
twe horse-power, with a receiver to
tontain enough e¢arbonic acid to last

-

front of the fiying apparatus.  The
whole romirivance, with the peeesrary
mackioury to impart motion 1¢ the
wings, added less than twenty-five
poumls to tae weizht, and this will
probaldy be reducedin future by the use
of some slloy of alamioum instead of
iron in the macafestore of {he heas:
jer portions.  The wings were alia
fitted with rolary niniens ecepable of
antomatic mction under the pressure
ofthe air.  The firet cxperimentawith
this apparatns were rather too paccess-
fol, at lesst irn dewmopxireting the
poser ol the engine. Linfarinmately,
the joveutor bad undercctimated the
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Eelp 10 the developrrd
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Tt was onie gradaally that ]
al the proper dmenyioRs.

akich I pow employ ate mever mo
{haz tweniy-three fees [rom Lip to tip,

artive]l wires, Relers wetre sefit 0t ta repreee
Thoee soras of the eare. and 20 ths ayelem
more ' waa oot inln moiion grainaily,

ensrpy of his motor, which seled with
| ench ucespected vigor that the wings
| ware hroken, and lhe mo lificatione
Ethm shown {o e necestuay wilt re-
qniré some lirme fot their completing,
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Itivonly by m scries of trials that
tke proper relatinud Lotwesn the vari
i oin parta of the machine ran 1 detee.
~mine . Herr lalirntas) «oatidentls
ciperte hogever, eventmally o a¢lvd
the orotdem an Tine war,
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b An actearnl proontiy eteurre d et
Dihe poxer station of ey wlectie gazi-
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Tphe crre WRem tie dirmias mas 7
i[*‘-’f'- dard the currstd turr 1 e A ‘
Lehe Jees the cir-uit Leedres gl
cdropped, taosire thal Ve wires ~ere
cweeroaded. Agun anl azdin it was .
frnel 1o get the lines in eprrdtion !
with the smme renill Ti:» (llﬁ;"T‘lilF
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